4次元Walker計量の幾何学的性質 (力学系と微分幾何学) by 片山, 登揚
Title4次元Walker計量の幾何学的性質 (力学系と微分幾何学)
Author(s)片山, 登揚










Osaka Prefectural College of Techno1ogy
1
1950 Walker panillel null pkres
$[1,2]$ . , 4 pamllel null pkpes 2 .4
Walker , ]$\theta$ $3$ ,Walker Einstein
, $\varphi\backslash$ IJ ,–
.
, 2 5 , [3] , 6
.
2 4 Walker
Walker , $n$ Riemann $r$ palaffel $ouB$ pkpes
(2.1) $[1,2]$
$[g_{ij}]=[_{I_{r\mathrm{x}r}}^{0}0$ $A_{(-2r)\mathrm{x}(n-2r)}n_{H^{T}}0$ $B_{r\mathrm{x}}I_{r\mathrm{x}}H$] $(2\cdot 1)$
, $I_{r\mathrm{x}}$, $r$ $\mathrm{t}\mathrm{J}_{\mathrm{t}}$ $A_{(n-2r)\mathrm{x}(n-2r)}$ , $H$ $(n-\mathit{2}r)x(n-\mathit{2}r),(n-\mathit{2}r)\cross r$
$(x^{1}$ ,... $x^{r})$ , $A_{(n-\gamma)\cross(n-2r)}-$, ’ | 1 , $B_{r\mathrm{x}r}$ $r$ $\mathrm{x}r$
. , $n=4,r$ =2 . 4 Walker $(M, g,D)$ 4
$M$ , $g$ 2 panillel zzuB $p$ues $D$ 3 (2. ) , 4
Walker .
$g$ $=$ $[gij]=$ $\{\begin{array}{llll}0 0 \mathrm{l} 00 0 0 1\mathrm{l} 0 a c0 \mathrm{l} c b\end{array}\}$ (2.2)
, $a,b$ $c$ (xl, $x^{2},x^{3},x^{4}$ ) , $g$ $(+,+,-,-)$ ,2
pmkl null phnes $D=\mathrm{s}pan\{\partial/\partial x^{1},\partial/\ ^{2}\}$ , 4





4 Walker $M$ $J$ $J’$ . , (3.1)
$\{e_{i}\}(i=1,2,3,4)$ 1 .
$g=$ $[g$ $(ei , ej)]=\{\begin{array}{llll}\mathrm{l} 0 0 00 \mathrm{l} 0 00 0 -1 00 0 0 -\mathrm{l}\end{array}\}$
(3.1)
$J$ $J’$ (3.2) (3.3) .
$Je_{1}=e_{2}$ , $Je_{-},$ $=-e1’$ $Je_{3}=e_{4}$ , $Je_{4}=-e3$ , (3.2)
$J’e_{1}=e_{-},$ , $J’e_{\sim},$ $=-e1’$ $J’e_{3}=-e4$ , $J’e_{4}=e_{3}$ , (3.3)
, $JJ’=J’J$ $J$ $J’$ .
$J,J’$ $g$ , 2 $\Omega_{g}$ $\Omega_{g}’$ 2 $X$, $\mathrm{Y}$
(3.4) .
$\Omega_{g}(X,\mathrm{Y})=g(X,\mathrm{Y})$, $\Omega_{g}’(X,Y)=g(J’X,\mathrm{Y})$ (3.4)
{ei}(i $=1,2,3,4$) , $\Omega_{g}$ $\Omega_{g}’$ .
$\Omega_{g}=e^{1}\wedge e^{2}-e^{3}\wedge e^{4}$ , $\Omega_{g}’=e^{1}\wedge e^{2}+e^{3}\wedge e^{4}$ (3.5)
, $\Omega_{g}\wedge\Omega_{\mathit{9}}=-\Omega_{g}’\wedge\Omega_{g}’=-2e^{1}\wedge e\underline’\wedge e^{3}\wedge e^{4}$ , $\Omega_{\mathit{9}}’$
, $\Omega_{\mathrm{g}}$ . , $c=0$ 4
Walker .
4 4 Walkr $J,$ $J’,$ $\Omega_{g}$ $\Omega_{g}’$
4 Walker $1\mathfrak{T}$ (2.2) $c=0$ .
$[gij]=$ $\{\begin{array}{llll}0 0 1 00 0 0 \mathrm{l}\mathrm{l} 0 a 00 \mathrm{l} 0 b\end{array}\}$ (4.1)
, $a$ $b$ $(x^{\mathrm{I}},x^{2},x^{3},x^{4})$ $\{\partial/\partial x^{i}\}(i=1,2,3,4)$ 1 ‘ 3


















$J’ \frac{\partial}{\mathrm{a}^{1}}=\frac{1}{H}$(-b- $+2 \frac{\partial}{\mathrm{a}^{4}}$,), $J’ \frac{\partial}{\ }\underline,$ $= \frac{1}{H}(a\frac{\partial}{\mathrm{a}^{2}}-2\frac{\partial}{\mathrm{a}^{4}})$
(4.5)




, $\{e_{i}\}(i=1,2,3,4)$ (l–ffims) $\{e^{i}\}(i=1,2,3,4)$
{&} $(i=1,2,3,4)$ .
$e^{1}= \frac{1}{4\sqrt{a^{2}+4}}\{\ ^{1}+ \frac{1}{2}(\sqrt{a^{2}+4}+a)d\kappa^{3}\}$ , $e^{2}= \frac{1}{4\sqrt{b^{2}+4}}\{$ b $2+ \frac{1}{2}(\sqrt{b^{\sim}+4}’+b)b4\}$,
$e^{3}=- \frac{1}{4\sqrt{a^{\sim}+4}},\{\ ^{1}- \frac{1}{2}(\sqrt{a+4}\underline’-a)dX3\}$, $e^{4}=- \frac{1}{4\sqrt{b^{2}+4}}\{\ ^{2}- \frac{1}{2}(\sqrt{b^{2}+4}-b)$ $b^{4}\}$
(4.7)
,$2\cdot \mathrm{f}\mathrm{f}\mathrm{i}\mathrm{m}\mathrm{s}$ $\{e^{i}\wedge e^{j}\}(i,j=1,2,3,4)$ , $2\cdot \mathrm{f}\mathrm{f}\mathrm{i}\mathrm{m}\mathrm{s}$ {g $\wedge\ ^{j}$ } $(i,j=1,2\beta,4)$
, (4.8) .
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$e^{1} \wedge e2=\frac{1}{H}X\wedge$dX$2+ \frac{1}{2H}(\sqrt{b^{2}+4}+b)\ ^{1} \wedge$ dX4
$+ \frac{1}{4H}(\sqrt{a^{2}+4}+a)(\sqrt{b^{2}+4}+b)d$ $\Lambda$d $4- \frac{1}{2H}(\sqrt{a^{2}+4}+a)d$ $\Lambda$dl
$e^{1}\wedge e3=d\wedge R$
$e^{1} \wedge e4=\frac{1}{H}dX\Lambda$ dx $+ \frac{1}{2H}(\sqrt{b^{2}+4}-b)dX$ $\Lambda$ dX4
$+ \frac{\mathrm{I}}{4H}(\sqrt{a^{2}+4}+a.)(\sqrt{b^{2}+4}-b)d\wedge\ ^{4}+ \frac{1}{2H}(\sqrt{a^{2}+4}+a)\ ^{2} \wedge R$
$e^{2}\wedge e’$ $= \frac{1}{H}d\Lambda$ dX $+ \frac{1}{2H}(\sqrt{b^{2}+4}+b)d$ $\Lambda$ cl4 (4.8)
$e^{2} \wedge e^{4}=\ ^{2} \wedge-\frac{1}{4F}(\sqrt{a^{2}+4}\ -a)( \sqrt{b^{2}+4}+b)d$
$\Lambda$d $4+ \frac{1}{2H}(\sqrt{a^{2}+4}-a)d$ $\wedge d$
$e^{3} \wedge e4=\frac{1}{H}\ ^{1} \wedge\ ^{2}- \frac{1}{2H}(\sqrt{b^{2}+4}-b)d\Lambda$ dX4
$+ \frac{1}{4H}(\sqrt{a^{2}+4}-a)(\sqrt{b^{2}\dagger 4}-b)\mathit{6}d$2 $\Lambda$dx$4+ \frac{1}{2H}(\sqrt{a^{2}+4}-a)\mathrm{d}\ ^{2}$? $\Lambda\ovalbox{\tt\small REJECT}$2
(4.8) , (3.5) 2 $\Omega_{\mathrm{g}}$ $\Omega_{g}’$ .
$\Omega,$ $=K \ ^{1}\wedge\ ^{4}- \frac{1}{K}dx^{2}\wedge\ ^{3}+ \frac{1}{2}(aK+\frac{b}{K})\ ^{3} \wedge\ ^{4}$ (4.9)
$\Omega_{g}’=\frac{2}{H}X^{1}\wedge\ \underline’+\frac{b}{H}\ ^{1} \wedge\ ^{4}- \frac{a}{H}\ ^{2} \wedge\ ^{3}+ \frac{1}{2}$($\frac{ab}{H}+H)\mathrm{A}^{3}\wedge\ ^{4}$ (4.10)
5 $\mathrm{k}\dot{\infty}\mathrm{c}$ $J$
, 4 Walker 1 .$c$ (d\Omega g $=0$), , J
.
, (4. 3) $J$ $J_{i}^{j}$ ($i,j$ =l,2,3,4) .
$J \frac{\partial}{\mathrm{a}^{i}}=\sum_{j=\mathrm{I}}^{4}J_{i}^{j}\frac{\partial}{\mathrm{a}^{j}}$ $(i=1,2,3,4)$ (5.1)
, $J_{j}^{J}$
.
$\neq 0$ (5.2) .
$J_{1}^{2}=K$, $J_{2}^{1}=- \frac{1}{K}$ , $J_{3}^{2}= \frac{1}{2}(Ka-\frac{b}{K})$ , $J_{3}^{4}= \frac{1}{K}$ , $J_{4}^{1}= \frac{1}{2}(Ka-\frac{b}{K})$ , $J_{4}^{3}=-K$, (5.2)
, $J$ $N_{J^{k}}^{i}$ $(i,j,k=1,2,3,4)$ & $J_{i}^{j}$ $\mathrm{A}$ ‘
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(5.3)$N_{jk}^{\mathrm{i}}=2 \sum_{n=1}^{4}(J_{j}^{n}(\frac{\partial}{\mathrm{a}^{n}}J_{k}^{i})+J_{n}^{i}(\frac{\partial}{\mathrm{a}^{k}}J_{J}^{n})-J_{k}^{n}(\frac{\partial}{\mathrm{a}^{n}}J_{j}^{i})-J_{n}^{i}(\frac{\partial}{\mathrm{a}^{j}}J_{k}^{n}))$
. , $J$ ,
$N_{jk}^{i}=0(i,j,k=1,2,3,4)$ (5.4)
[4]
, (4.9) (5.4) 5.1 5.2 .
5. 1 $\Omega_{g}$ m \star fOm(d\Omega g $=0$)
(5.5) (5.8) .
$\frac{\partial K}{\mathrm{a}^{1}}=0$, (5.5)
$\frac{\partial K}{\mathrm{a}^{2}}=$ 0 (5.6)
$K^{2} \frac{\ }{\mathrm{a}^{1}}+\frac{\partial b}{\mathrm{a}^{1}}-2K\frac{\partial K}{\mathrm{a}^{3}}=0,$ (5.7)
$K^{2} \frac{\ }{\mathrm{a}^{2}}+\frac{\partial b}{\mathrm{a}^{2}}+\frac{2}{K}\frac{\partial K}{\mathrm{a}^{4}}=0$ , (5.8)




$K^{2} \frac{\ }{\mathrm{a}^{1}}-\frac{\partial b}{\ ^{1}}-2K \frac{\partial K}{\mathrm{a}^{3}}=0$, (5.11)
$K^{2} \frac{\ }{\mathrm{a}^{2}}-\frac{\partial b}{\mathrm{a}^{2}}-\frac{2}{K}\frac{\partial K}{\mathrm{a}^{4}}=0$ , (5.12)
, $\mathit{8}\mathrm{J}^{\prime mp\mathit{1}\dot{M}c\ovalbox{\tt\small REJECT} m(\mathrm{f}\mathrm{f}\mathrm{i}_{g}=0)}$ (5.5) (5.8) , $\mathrm{X}x^{1},\mathrm{x}^{2},\mathrm{x}^{3},x^{4}$)
x $J$ (5.9) (5.12) .
, (5.5) (5.8) , $K=$ (3)
$K=$ \acute .
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5. 3 $K$ . $\Omega_{g}$ pl b.c $fo\mathit{1}m(d\Omega_{g}=0)$ , $J$
, 3 .
Case I $a=a(x^{3},x^{4}),b=b(x^{3},x4)$ , $d\Omega_{g}=0$ $J$ . , 4
$E_{\mathit{1}}\dot{\mathrm{n}}ski_{B}$ .
Case II $a(x^{1},x^{2}x^{3},x^{4})=b(x^{1},x^{2}x^{3},x^{4})$ , $d\Omega_{g}\neq 0$ , $J$ .
4 ffi.skin . , $K=1$ .
Case $\mathrm{m}$ $a(x^{1},x^{2}x^{3},x^{4})=-b$($x^{1},x$2x3, $x^{4}$ ) , $d\Omega_{g}=0$ , $J$ .
4 Ein&ir . , $K=1$ .
$K$ (5.5) (5.6) , (5.7) (5.8)
.
$\frac{\partial}{\mathrm{a}^{1}}(K^{2}a+b)=\frac{\partial}{\mathrm{a}^{\wedge}},$ $(K^{2}a+b)=0$ , (5.13)
(5.11) (5.12) , $K$ .
$\frac{\partial}{\mathrm{a}^{1}}(K^{2}a-b)=\frac{\partial}{\mathrm{a}^{2}}(K^{\wedge}’ a-b)=0$ , (5.14)
-b (5.13) (5.14) 5. 3 .
6 Symplectic
, $\Omega_{g}$ $s$ \exists pl .c $kz\mathrm{z}\mathrm{n}(d\Omega_{g}=0)$ , $K=$
. , $K=$ , $\mathrm{f}\mathrm{f}\mathrm{i}_{g}=0$ $x^{1},x\underline’,x^{3},x^{4}$ ),$\mathrm{X}x^{1},x\underline’,x^{3},x^{4}$ )
0 , 5. 1 (5.5) (5.8) .
, $K_{i}=\partial K/\partial x^{i},(i=1,2,3,4)$
. 3 .
: (5.5) (5.6) $K$ , $x^{1},x^{2}$ , (5.7) (5.8)
$x^{1}$ , $x^{2}$ .
$K^{2}a+b=2KK_{3}x^{1}+pA$ $(x^{2},x^{3},x^{4})$ , $\mathrm{t}6.1)$
$K^{2}a+b=- \frac{2K_{4}x^{2}}{K}+p^{B}$ (x1, $x^{3}$ , $x^{4}$ ), (6.2)
, $p^{A}$ (x2, $x^{3},x^{4}$ ), $p^{B}$ (x1, $x^{3},x^{4}$ ) $x^{2},x^{3},x^{4}$ $x^{1},x^{3},x^{4}$
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, (6.1) (6.2) x2, $x^{1}$ , (5.7), (5.8)
$\frac{\partial}{\partial x^{2}}(K^{2}a+b)=\frac{\partial}{\partial x^{2}}(p^{A}$ $(x^{2},x^{3},x^{4}))=- \frac{2}{K}K_{4}$ , (6.3)
$\frac{\partial}{\partial x^{1}}(K^{2}a+b)=\frac{\partial}{\partial x^{1}}($, $B(x2,34x,x))=2KK_{3}$ , (6.4)
. , $p^{A}$ (x2, $x^{3},$ $x^{4}$ ), $p^{B}$ (x1, $x^{3},x$4)
$p^{A}(x^{2},x^{3},x^{4})=- \frac{2}{K}K_{4}x^{2}+f$(x3,x4), $p^{B}$ ($x^{1},x^{3}$ ,x4)=2K xl+g(x3,x4) (6.5)
. , $f$(x3, $x^{4}$ ), $g(x^{3},x4)$ $x^{3},x^{4}$ . (6.5) (6.1),
(6.2)
$K \underline’ a+b=2M_{3}x^{1}-\frac{2}{K}K_{4}x^{2}+f(x^{3},x^{4})$ , (6.6)
$K^{2}a+b=- \frac{2}{K}K_{4}x^{2}+2R\mathrm{X}_{3}x^{1}+g(x^{3},x^{4})$, (6.7)
, $f(x^{3},x^{4})=g(x^{3},x^{4})$ . $2f(x^{3},x^{4})$ $f(x^{3},x^{4})$ , (5.7)
(5.8)
$K^{2}a+b=2KK_{3}x^{1}- \frac{2}{K}K_{4}x^{2}+2f(x^{3},x^{4})$ , $(6.8)$
.
ffiB, $K=^{4}\sqrt{(b^{2}+4)/(a^{2}+4)}$ , $x^{1}$ $x\underline’$ K4 $=(b^{-}’+4)/(a^{2}+4)$
$\frac{1}{(a^{2}+4)^{2}}(2bh(a^{2}+4)-(b^{2}+4)2a\mathrm{q})=0$ , (6.9)





2 : , $K=C$ ( ) . (5-7),(5-8) .
$(C^{2}a+b)_{j}=(C^{7}\sim a\pm\sqrt{C^{\mathrm{t}}(a^{\gamma}-+4)-4})i=0$ $(i= 12)$ (6.12)
, $C^{2}a+b=0$ (6.11) $K^{4}= \frac{C^{4}a^{\underline{\gamma}}+4}{a^{-}+4},=C^{4}$ , $K=C=1$
, $a(x^{1},x^{2},,\mathrm{v}^{3},x^{4})=-b(x^{1},x2,x^{3},x^{4})$ . , 5. 3 Case m .
, $C^{2}a+b\neq 0$ , $(6.1\underline{9})$ $C^{2}a_{\mathrm{t}}+b_{1}=C^{2}a_{-},$ $+b_{9,\sim}=0$ $x^{3},x^{4}$
$h$ (x3, $x^{4}$ ) $C^{2}a+b=h(x^{3},x4)$ . , $b$
$b=h(x^{3},x^{4})-C^{\sim}’ a$ (6.13)
, $b^{2}+4-C^{4}$ (a2 $+4$) $=0$
$b^{-}’+4-C^{4}(a^{\underline{7}}+4)=h(x^{3},x^{4})^{2}-2aC\underline’ h(x^{3},x^{4})+a^{-}’ C^{4}-a^{2}C^{4}-4C^{4}=0$ (6.14)
. b , $a$ $x^{3},x^{4}$ 0 , $a=\iota(x^{3},x^{4})p=\mathrm{X}x^{3},x^{4})$
. , 5. 3 Case I .
$\ovalbox{\tt\small REJECT} 3$\Psi x : $K$ $x^{3},x^{4}$ .
(6.11) $K^{2}aa,$ $=bb_{1}/K^{\underline{\gamma}}$ } $ba_{\mathrm{I}}$ .
$(K^{2}a+b)a_{1}= \frac{b}{K^{2}}(K^{2}a+b)_{1}$ . (6.15)
, $(5\cdot 7)$ $(K^{\underline{\gamma}}a+b)_{1}=2KK_{3}$ , (6.15)
$(K^{2}a+b)a_{\mathrm{t}}=2K_{3} \frac{b}{K}=2K_{3}’\frac{-K^{\sim}a+(K^{2}a+b)}{K}$ . (6.16)
. , (6.8) (6.16) .
$(KK_{3}x^{1}- \frac{1}{K}K_{4}x^{2}+f(x^{3},x^{4}))a_{1}+KK_{3}a=\frac{2K_{3}}{K}(KK_{3}x^{1}-\frac{1}{K}K_{4}x^{2}+f)$ (6.17)





, . 1 $y$
$( \alpha t+\beta)\frac{dy(t)}{dt}+\alpha$y$(t)=\gamma t+\delta$ (6.19)
. , $\alpha,\beta$ , $\gamma,\delta$ . , (6.19) $C_{0}$









(6.21) (6.22) a(xl, $x^{2},x^{3},$ $x$ 4) , $b(x^{1},x’,x^{3},x^{4})$
, (6.8) . .
$Cl(x^{1}, x^{2}, x^{3}, x^{4})= \psi-\sim’(\psi L+\emptyset-\frac{\psi-41}{\psi L+\phi})$,
(6.23)
$b(x^{1234}, x, x, x)=\psi$L $+ \emptyset+\frac{\psi-\triangleleft 1}{\psi L+\emptyset}$
, $L=L(x^{1},x2,x^{3},x^{4})=(\partial\psi/\dot{\ }^{3})$x1 $-\psi^{-2}$ ($\partial\psi/$ $4$ ) $x^{2}$ , $\emptyset=\emptyset(x^{3},x^{4})$
$\psi=\psi(x^{3},x4)$ $x^{3},x^{4}$ , $K=\psi$ .
, .
6. 1 $\Omega_{g}$ plectic $fo\tau m(d\Omega_{g}=0)$ ,
$a(x^{1},x2,x^{3},x^{4}),b(x^{1},x^{2},x^{3},x^{4})$ 3 .
$\Omega_{A}$ : $a=a(x^{3},x4)$ , $b=b$(x3, $x^{4}$ ) , , $K=C$ ( ) .
$\Omega_{H}$ : $a(x^{1},x2,x^{3},x^{4})=-b(x^{1},x^{2},x^{3},x^{4})$ . , $K=1$ .
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$\Omega_{(}$ . : $a$ (x1, $x^{2},$ $x^{-}’ x^{4}\neg$, ), $b$ (x, $x^{\underline{?}},x^{-}’ x\neg$, 4) (6.23) .
5. 2 , $J$ $d\Omega_{g}=0$ $b$
$x^{4}$ . , .
6. 2 $J$ , $a(x^{1},x^{\sim}’,x^{3},x^{4}),Kx^{1},x^{2},x^{3},x$4)
3 .
$J_{A}$ : $a=a(x^{3}, x^{4}),b=b$(x3, $x^{4}$ ) , , $K=C$ ( ) .
$J_{B}$ : $a(x^{1},x’,x^{3},x^{4})=b(x^{1},x2,x^{3},x^{4})$ . , $K=1$ .
$J_{(:}$ : $a$ (x1, $x’,x^{3},x^{4}$ ), $b$ (x1, $x^{2},x^{3},$ $x^{4}$ ) (6.24) .
$a(x^{12}, x, x^{3}, x^{4})= \psi-\wedge’(\psi M+\mu-\frac{\psi-41}{\psi M+\mu})$,
$(6.\underline{?}4)$
$b$ $(x^{1}, x^{-}’ x^{3}, x\circ 4)$ =-\psi $\mu-\frac{\psi-14}{\psi M+\mu}$
, $M=M$(xl, $x^{2},x^{-}’,x^{4}$ )$\backslash =(\partial\psi/\ ^{3})x^{1}+\psi^{-2}(\partial\psi/\ ^{4})x^{2}$ , $\emptyset=\emptyset(x^{3},x4)$
$\psi=\psi(x^{3},x4)$ $x^{3},x^{4}$ , $K=\psi$ .
7 E in
3 $\Omega_{A},\Omega_{B},\Omega_{C}$ $sJwp\mathit{1}ecb\dot{c}$. , , $J_{A},J_{B},J_{C}$ 3
$J$ , .
,Eipskin . 4








$a=x^{1}R(x^{3}, x^{4})+x^{2}S(x^{3}, x^{4})+\xi(x^{3}, x^{4})$ ,
$b=x^{\sim}’ P(x^{3} , x^{4})+x^{1}Q(x^{3} , X^{4})+\eta(x^{3} , X^{4})$ . (7.2)
, $\xi(x^{3},x^{4}),\eta(x^{3},x4)$ $x^{3},x^{4}7$) , 4 $R(x^{3}.,x^{4}),f(x^{\mathrm{r}},x^{4})\urcorner$,
$\alpha_{-}x^{3},x^{4}),S(x^{3},x4)$ SP $=2S_{4},$ $QR=2Q_{3},R_{4}+P_{3}=SQ$ 3 .
, $symp\mathit{1}ec\dot{b}c$ $(\mathrm{m}_{g}=0),J$ Einskill
.
CASE I $d\Omega_{g}=0$ ]$\vee\supset J$ .
$\Omega_{A}$ $J_{A}$ , $E_{B}$
$a=a(x^{3},x^{4} )$ , $b=b(x^{3},x^{4})$ (7.3)
.
CASE g $=0$ $E\dot{u}$IS\psi .
$\Omega_{B}$ $E_{B}$ , $J$ 3 .
$a=-b$ $= \frac{-2x^{\mathrm{I}}}{x^{3}+C}+\xi(x^{3},x^{4})$ (7.4)
$a=-b$ $= \frac{2x^{2}}{x^{4}+C}+\xi(x^{3},x^{4})$ (7.5)
$_{\llcorner}^{\wedge}$
$a=-b= \frac{-2x^{1}}{x^{3}+C_{1}x^{4}+C_{2}}+\frac{-\underline{9}_{XC_{1}}}{x^{3}+C_{1}x^{4}+C_{2}}\underline’+$4(x3, $x^{4}$ ) (7.6)
.
CASE $\mathrm{m}$ $J$ Einsteip .







$\Omega_{g}$ sfmplectic $Om(d\Omega_{\mathrm{g}}=0)$ $J$
. ,Einstein , $\Omega_{g}’$
$symp\mathit{1}ecb\dot{c}km(d\Omega_{\mathit{9}}’=0)$ $J’$
( $K\neq$ ) . , 4 walker $c=0$
4 Walker $(2^{\underline{\varphi}}.)$ .
, ( ) .
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